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A. T- Hptmi, M. Jl. KiiccJibMaH h C. 0). ncipoa 



Bcccoio JMWH HaywcvHccncaoBaTCJibCKHii HHCTHTyr no KpeiuicMMio ^ 



CKBaxHH n 6ypoBMM pacTBOpaM: 



i$4) ycrroftCTBO juih pemohta obcajihmx kojiohh 



Mjo6pcrrac .OTHOCHICJI k ycrpoHCTBaM, npM- 
MefMeftum npfi ycraHosKe npojwni)H<>-ro4>pMpo- 
BSnHUX nnacTfcipeu H3 Mcraajijnccjcax Tpy6 . 
B o6aAmx i KonoHHax He4>TflHbix» rasoBUx a 

BOAHRUX^OCaaXKR C IICJI&IO BOCCnHOBJICHJW 

repMCTHWOcrii CTCHOK KonoHH. 

MaBeciHO ycipoHciBo juiii ycraHOBKH nmn- 
jonecKKX luiamipeH, oor^^pmaiuee lanomaaoik 
xHaKO€Ti>» anacririHbiH cocyA. cnycxaeMuA 

K MCCiy nOBp«caCHHJi KOJIOHMM HJ ipocc. Ha 
DOBcpxHocTM GaiuioHa cncuHantBMMM 3axMMa- 
M Kpcimroi MCTOUiinccKHH nxl>piipoBaimbifl 
naaciMpB- BHyTpii 'anacnrmoro cocyAa B.;Win- 
KOCTb' noMemefi BipbiBHow japjw c 3JieicTpo- 
AjeiOfUTOpOM. PacuiHpcHHC luiacTupff B KonoH- 
Re ocyiuecTOiJiCTai' npM Bapuae -apnjs^HU^iii-^^i 
OcBOBioiM HenocraiKOM tioto ycrpoHCTBa w- 
jutcjCM ,ipymoah iio<ni»ceHiui paBHOMepuoro 
pacoiMpcHHii . fuiacTLipff no Bceii iuzHHe. 

HaM6oncc -6juaKMM no lexHinecKOM qamwc- J. 
TH n flociKnicMOMy ijcayjibrary k npcflwacMO-"' 
My flflnnetcfi ycrpoHCiBO Ann pcMOKia o6can- 
Rbix-KOiioiM, concpmaiuec no/iyio un aHry c 
ynopoM. 4>opMHpyioiiiyio ynpyryio ro/iOBicy, 



mecTKHii KOHyc-nyaHCOH h yaaMoancHHufi hb]^^^ 
luTiHTc Mcwy ; yno{»oM H KOHyCOM-ipraHCOMOM^^V' 
npoooju4io ro4)pMpbBaHHbifi nnacnjpi;zj2K,?^^^^^ 

HcAPcraTKOM »B«cnioro ycrpbficTBa ;.»anji-;^ ; 
cToi iq. TO JKecncHM KOHyc-nyaHcoH npeflBa.^j 



5 pHToibHoro paauKpcKiu npoAontHO-roitpHpoBaH- 



to 



ts 



Koro njiacTwpJi BUHoraieM c rjianxofi 6oKOBbfl.,.^ 
noBcpxHocTbw. TaxoM KOKyc npM paauHpcHWi * 
.snaAHH nnacTHp* coaoaer o6paTMMH nepcmG 
Mcranjia. B peiynwaTC Kaacoaa lo snaoHH o6- 

pajyCT JWOMHN^ HCflOOKHMM nJiaCTWpB K KOIIOIH 

Hc. ilpyniM BeAOctaTKOM ycTpoHcraa bbjwctm}^] 
6O3M0«i0Cti'^'3akniiHMBaHwi •«<>»V»;"V*S?'S 

HMnu Mcwiy^HX^flMaMCTpaMH. ir^^^ 

Uejibio-'iooepciVHHiJjMafT 

KaVCTBa p«M0HTa^S!WBWUIOlHC HajlCKHOCr 

cro nyrcM BcicnioqcHjw 3aKiiHMHBaHiw a p©:^ 
MOHTupycMOB KWiofflW KOHyca nywiWKa^^^ 

UenB AocrHTBCTca^icM;. w b? ycrpoflciBC^ 
An5i pcjkKmwfoeSww 

nonyw unaHry c ywipoM, <l>opMHpyiomy» yn- 
pyryio ronoBicy, xecTKMii KOHyc nyaHCOM h V 
yciaMOBJicMHMH Ha urraHre Mc^wiy ynopoM M^y^^ 
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3 *^«903R 
KOHycoM-nyaiicoHOM nponojihHo-ixKt)pHpoBaHHWH 
lUiaCTbipK KOHyc nyaHcoH BwnonHCH c npoaojib* 

4.Hl)tMK KaHaBKJMM, MMewUlMMM ncp<MCHMWH pa- 

*nHycC^"yBCjiiwMBaiomHMcii ot MCMbUicro; ocHoaa- 
; HKH jcl^ CojibUieMy, "pn DTOMi^BuciyiiM^nrwcw 



B npoiiccc pacuiMpciiHH anajiHH BKnwHacTCfl 
y^CTOK KOMyca, iia KoropoM yron o6pa3yioiucM 
KaHaBOK BoapacracT no 35-40'. BnanHHW luiacv 
.<Twpfl^5r;ynpfBn«cMbie 3TMm ynacTKOM;- pc3KO ; V; 
5 - rioBopawBaioTCii h nou "khm yrnoNi^ paDpbiaav ^v^^ 
' - •™-^nyaHCOHOMjr2£(<^ 




^y^vi^^^ noJibicCHMHi 
i^V';^'-!^ 5|--if7Tanbi - - ....... . . 

TMp«; ' Ha >Hi\ 6 - Koiiyc-nyaHcoH;? paopci. 
f : ycrpoMCTBo niiH pcMOHia o6cajmwi^.Tpy6 
AepKHT;*opMMpy»o»"y» ynpyiywJronoBKy^^l.y^ ; 

^it:/>:l:"cityciaCTCT- ycrpoHcrBO b cKBajKHHy^ K^MCcty 
HapyiucHHii KOJioinibi iia nacoaio-KOMnpcccop- 
. : : Hbix wiH 6ypHnbHM< Tpy6ax 4 BMecrc c. MCiaji- 

.IIMMCCKHM fUiaCTWpCM 5, KOTOpwfi , OflHHM . KOH- 

I10M onHpaercji ira KOHyc-nyancoH 2. a ot occ- 
Boro ncpcMCuiciiHfl BPcpx yncp)KHBacTCB yno- 

* poM 6. . . ■ ••; .'• ■:/'''^'V'' ■ 

. KccTKHH KOHyc-uyaHcoH 2 npcnCTaBJiBet co- 
6oM yccKHHbJH KOifyc (<|)Hr. 6), Ha 6okobom 



" ynpyrOH, i^^ymnyj . . , , .•"^s:^--'- " -ATI ViiJ,-; ' 

»5 !<;^)3Kcn?pHMeHm*MoAycTaHOB«Ho4Tiovyron t^^^^^^ 
non«Ma oepasywmeii' KaHaB0K,i7,K0Hy<a;.nyaH-;, 
coHa 2 3iiaiHTeni.MO BnHJiei Ha KasecTBo: pacuiM- . V: > 
~ pemw- luiaciKipii m . oceBoe ycmiMe npoxowxe-^-,-: 
HHH KOMyea-iiyaMCOiia. Yron nonicMa o6pa3yK>-:v 

20 men Mcnee 35» He aaei wiH juei .leiHawTCJib- > . 
Ho« yBejiOTCHBe npoxooHoro xuiaMeTpa, njiaaw 
pfl a yron nojn.eMa o6pa3yiomeM .6onee: 40 . 
Bcaei K 3HawenbH0My yBemneHMJo Heo6xonH- ; 
WAX oceBWX ycioiHH nna npoxoicncHHa Konyca- 

25 nyaHCOHa h yxywueHHW KaiecrBa pacumpcHiw. 




AKaMCTp yBCHMMMBatTCH HO OniOUICHHTO K flHa- 

MCTpy KOHyca Ha 6-7 mm b 146 h ao 8-9 mm 
KaHaBOK ncpeMCHHMH. y Menbu^r. ^.^^ o6c^J^. xpy^ax. 3to --Xb";^^^^^ 

(<frHr. 3).K0H*Hryp3aHH Koxoporo ^oBicpHei o , ^^^a^SoST^ 

BHyipcHHw. /i ^^ ^ V ^ TaJttw^^ HajxcjKHoab hjc pa6oTM. npn 

paauHpcHHH nnacTUpH rnawHM KonycoM c v 
VyriioM noflbCMa o6pa3yiomeH b 9-12^. KaK 



pH S.-yron HaKJioHa oCpaayiomcHtKaHaBOK 7, 
cocraBJiJuomMM 9- 1 2*, yBWMWBacTCH Jio 35- 
40* y 6onbUJcro ocHOBaHiw KOHyca. Pajmyc 

KanaBOK nCpCMCHIIMH. Y MCHblUCrO OCHOBaHHH 



ycy BiuwKH nnacTbipH, a aaTCM' yBcnHqHBaercH. 
HanpHMepV nna KOH>'ca-nyaHCOHa, npHMCHHCMO 
ro Ana pcMOina 146 mm o6cajwax: kojiohh,^ 



35 



{xumyc KaHaBOK y MCHbiiicrb\ ocHOBamw^^ i^nr 3) 
cocraanHCT 11 mm. a cpcflHCM cctchhh : (4>Hr.4) 
16 MM, y 6ojibuicro ocnoBaHiiH KOHyca ,<r , 
• 28 mm- (4)Hr. 5), . -. •r.^^i/^^W^^' 
YcTaHOBKa luiacibip^i b kojiohhc o6ca;iHbix 
Tpy6 ocymccTBJiiicrca nyiCM npoiiiniBaniui «ic- 
pc3 Hero «ccTKon> Konyca-iiyaHCOHa 2 • top- 
MMpyxmicH rojioBKM 1 (<})Hr. 2). 

B.Hawie, B 6€3onopHOM .{^w. 3) w ^cnw- 
BO B onopHOM;,(<{>Hr. 4 H 5) pcxcHMC^i«ciiiH- 
pcHiur. Konu Bbicrynu imacibipji 5iiwTOiaw^^ 
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jTo npHHHTO B npoTorane, npoxoiWOH waMcrp 
cooTBCTCTByei wuMcrpy KOHyca nyaHcoHa. 

<^OpMyna H306peTCHMH 
yCXpOHCTBO JUIH pCMOHXa o6ca/iHMX KonoHH,, 

coflcpxamcc noiiyio urraHry c ynopoM, <lK)pMH- 
pywuiyio ynpyryio roJiOBicy, ^kcctkhm KOHyc- 



iife nyaHcoH H ycraHOBUCKHMii na iinaHrc MCMy 

^v-^-jill: ^^w-m/«umiinM nooiionuio- rod 



.1 u v^ 'ynopoM H KOHyccM nyaHcoHOM npoflOJiMio-ro4>v; 

■ ■ ■ 



BOK B 9-ir (*Hr.6). BfiajiMKbi n^^cThipij "X.^^a KonoHHc KOHVca-nyaHCOHa. nocnciPWH 



npH 7TOM luioTHO npunerawT k KanaBicaM . ko- 
Hyca- nyaHCOHa 2. KoHiaKx lu B.HopROJM 
^fff^v^'^r^ce^HHM^K xony' icoHyca;ny3fflcoHaj2. B?,npoucc^^^ 
ce Ac4>opMauMH BnawHH' GnaronapH ncpcMCHHO- 
My pannycy 7 b.:« apcMH wiei no nyrc i^mJ 
^) 6c3 o6panior»> ncpcmCa Meiajuia, «ito h 
npenoiBpanuci oCpa30BaHMC iicnoKHMOB. BaTCM 



pycMOH KonoHHc KOMyca-nyaHCOHa. nocnciPWH 
i^BwnojiHCH.c npoflonbHUMM KanaBxaMH. mmcw 
jn^iiuiMHXnepcMCHHbiM pajxHyc, yBcnKTOBawtuHftcH 
55 OT MCHbOiero ocHOBanHH Konyca k BonbuicMy, , 
npH 3TOM BMcrynw njtacrtipH coBMemcHbi c ^ 
-npoaonbHMMH KanaBKaMH KOHyca-nyancoKa, a 
• yron HawioHa o6pa3yiomcM KaHaaoK y Gonbuio- 



A ro oaioMimii KOiiyca nyair^crw coriaajiJiei 

•:l::f:: '3s-4(r. • . 

McrOMHHKH HII(t»OpMaUHH 
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(54) DEVICE FOR CASING REPAIR 
1 

The invention relates to devices that can be used for placing longitudinally corrugated 
patches made of metal pipes in casings of oil, gas, and water wells, with the aim of restoring 
the leaktightness of the casing walls. 

A device is known for placement of metal patches, containing a liquid-filled elastic 
receptacle lowered to the location of the damage to the casing on a cable. The corrugated 
metal patch is secured to the surface of an inflatable bag by special clamps. An explosive 
charge with an electric detonator is placed inside the elastic receptacle, into the liquid. 
Expansion of the patch in the casing is accompUshed by explosion of the charge [1]. 

The major disadvantage of this device is the difficulty of achieving uniform 
expansion of the patch over the entire length. 

The device closest in technical essence and achievable result to the proposed 
invention is a device for casing repair that contains a hollow rod with a stop, an elastic 
forming head. 



a rigid conical ram, and a longitudinally corrugated patch mounted on the rod between the 
stop and the conical ram [2]. 

A disadvantage of the known device is that the rigid conical ram for preliminary 
expansion of the longitudinally corrugated patch is implemented with a smooth lateral 
surface. Such a cone creates a reverse bend in the metal upon expansion of the furrows of the 
patch. As a result, each furrow forms two areas of undercompression of the patch against the 
casing. Another disadvantage of the device is the possibility of the conical ram getting 
jammed in the casing due to a slight difference between their diameters. 

The aim of the invention is to improve the quality of the repair and its reliability by 
eliminating jamming of the conical ram in the casing under repair. 

The aim is achieved by the fact that, in the device for casing repair containing a rod 
with stop, an elastic forming head, a rigid conical ram, and a longitudinally corrugated patch 
mounted on the rod between the stop and 
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the conical rara, the conical ram is implemented with longitudinal grooves of variable radius, 
increasing from the smaller base to the larger base, where the ridges of the patch match the 
longitudinal grooves of the conical ram, and the tilt angle of the generatrix of the grooves on 
the larger base of the conical ram is 35M0^. 

Fig. 1 shows a general view of the device in the run-in position; Fig. 2 shows the 
same, in the working position; Figs. 3, 4, and 5 show the stages for straightening the 
corrugated patch; Fig. 6 shows a cutaway view of the conical ram. 

The device for casing repair contains elastic forming head 1 , rigid conical ram 2, and 
hollow rod 3. The device is lowered into the well to the location of damage to the casing, in 
tubing or drill pipes 4, together with metal patch 5, which at one end is supported on conical 
ram 2 and is restrained from axial movement upward by stop 6. 

Rigid conical ram 2 is a truncated cone (Fig. 6), on the lateral surface of which are 
implemented longitudinal radial grooves according to the number of furrows in patch 5. The 
tilt angle of the generatrix of grooves 7, which is 9^^-12°, increases up to 35°-40° on the larger 
base of the cone. The radius of the grooves is variable. On the smaller base (Fig. 3), the 
configuration of which duplicates the inner contour of the patch, it is equal to the radius of 
the furrows of the patch, and then it increases. For example, for a conical ram that can be 
used to repair 146 mm of casings, the radius of the grooves is 1 1 mm on the smaller base 
(Fig. 3), 16 mm in the middle cross section (Fig. 4), and 28 mm on the larger base of the cone 
(Fig. 5). 

Placement of the patch in the casing is accompUshed by pulling rigid conical ram 2 
and forming head 1 through it (Fig. 2). 

At first, under unsupported (Fig. 3) expansion conditions and partially under 
supported (Figs. 4 and 5) expansion conditions, when the ridges of patch 5 begin to push 
against the wall of casing 8, the process of expansion of the patch by the cone occurs at a 
slope of the generatrix of the grooves equal to 9°-12^ (Fig. 6). The furrows of patch 5 in this 
case fit tightly against the grooves of conical ram 2. Their contact in the cross section normal 
to the path of conical ram 2 during deformation of the furrows, owing to the variable radius 7, 
always travels along an arc (Figs. 3-5) without reverse bend of the metal, which prevents 
formation of areas of undercompression. Then 
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during expansion of the furrows, the section of the cone is included in which the angle of the 
generatrix of the grooves increases up to 35''-40°. The furrows of patch 5, straightened out by 
this section, turn sharply and at such an angle break contact with conical ram 2 (Fig. 6). 
Further motion of conical ram 2 leads to the appearance of contactless expansion of the 
furrows of patch 5 as a result of the angle of rotation of the generatrix of the grooves by 
35°-40^ and the action of elasticity forces in the compressed section of the patch. Final 
squeezing of the patch against the walls of casing 8 is accomplished by elastic forming head 

It has been experimentally established that the slope of the generatrix of grooves 7 of 
conical cone 2 significantly affects the quality of the expansion of the patch and the axial 
force of penetration of the conical ram. A slope of the generatrix less than 35° does not result 
in an increase (or results in an insignificant increase) in the flow diameter of the patch, while 
a slope of the generatrix greater than 40"^ leads to a significant increase in the required axial 
forces for penetration of the conical ram and a deterioration in the quality of the expansion. 

For a slope of the generatrix of the grooves of the cone equal to 35M0'', afler 
expansion of the patch by the conical ram the flow diameter increases relative to the cone 
diameter by 6-7 mm in 146 and up to 8-9 mm of casings [sic]. This makes it possible to 
accordingly decrease the diameter of devices for expanding longitudinally corrugated 
patches, and hence to increase the reliability of their operation. When expanding a patch by a 
smooth cone with a slope of the generatrix of 9°-12°, as assumed in the prototype, the flow 
diameter corresponds to the diameter of the conical ram. 

Claim 

A device for repair of casings, containing a hollow rod with a stop, an elastic forming 
head, a rigid conical ram, and a longitudinally corrugated patch mounted on the rod between 
the stop and th^ conical ram, distinguished by the fact that, with the aim of improving the 
quality and reli'abiHty of the repair by eliminating jamming of the conical ram in the casing 
under repair, said conical ram is implemented with longitudinal grooves of variable radius, 
increasing from the smaller base of the cone to the larger base of the cone, where the ridges 
of the patch m/itch the longitudinal grooves of the conical ram, and the tilt angle of the 
generatrix of tlie grooves on the larger 
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base of the conical ram is 35'*-40°. 

Information sources considered in the examination 

[see Russian original for figure] 



Fig. 1 
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1. US Patent No. 3175618, cl. 166-63, published 1965. 

2. USSR Inventor's Certificate No. 388650, cl. E 21 B 43/10 (1970) (prototype). 



[see Russian original for figure] 



Fig. 2 
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[see Russian original for figure] 
Fig. 3 

[see Russian original for figure] 
Fig. 4 

[see Russian original for figure] 
Fig. 5 
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[see Russian original for figure] 



Fig. 6 
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